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Outline 
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•  Colorimetric and electrochemical analysis 
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•  Future outlook 
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Background of Project 
•  Diabetes: chronic disease when the pancreas does not produce 
enough insulin or the body cannot effectively use the insulin it 
produces.  
•  Insulin is a hormone that regulates blood sugar levels. 
•  Types of diabetes:   
•  Type 1 diabetes 
•  Type 2 diabetes  
•  Gestational diabetes 
•  11.6% of total health care budget in 2010.  
http://www.healthline.com/images/staywell/213.jpg 
IDF Diabetes Atlas 4th edition, © International Diabetes Federation, 2009. 
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Prevalence (%) estimates 
of diabetes (20-79), 2010 
IDF Diabetes Atlas 4th edition, © International Diabetes Federation, 2009. 
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Prevalence (%) estimates 
of diabetes (20-79), 2030 
IDF Diabetes Atlas 4th edition, © International Diabetes Federation, 2009. 
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Current Technology 
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Walmart relion blood glucose monitor OneTouch ultra blood glucose biosensor 
GlucoSure blood glucose monitor 
Accu-Chek active meter 
Glucowatch® 
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Ionic liquids 
•  Ionic Liquids (ILs) are low melting point salts (<100°C). 
•  Entirely composed of ions: cations and anions. 
•  Properties: 
•  Negligible vapour pressure 
•  High thermal stability 
•  Large electrochemical window 
•  Non-volatile 
•  Conductive 
•  ‘Designer solvents’ 
•  Acidic 
•  Basic 
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Bis(trifluoromethane)sulfonimide 
Dicyanamide 
 1-Ethyl-3-methylimidazolium 
hexafluorophosphate   
Tetradecyl(trihexy) 
phosphonium 
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Applications of ILs 
•  Applica(ons 
•  Cataly>c reac>ons  
•  Electrolytes 
•  Separa>on science  
•  Polymer chemistry 
•  Solvent replacement 
•   Bio‐applica(ons 
•  Enzyme catalyst 
•  Whole cell biotransforma>on 
•  An>microbial ac>vity  
•  Gene therapy 
•  DNA Extrac>on 
•  Immunosensors 
•  Glucose Oxidase 
•  Enzyma>c catalysis  (Wu et al., 2009) 
•  Electrochemical characteriza>on (Shan et al., 2009) 
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Preparation of Ionogel 
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Ionogels: Ionic liquid polymer gels 
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Colorimetric Assay for 
Glucose Oxidase (GOx) 
Rxn cocktail: 1.7% (w/v)Glucose. 
0.17mM o-dianisidine, 10ul peroxidase 
enzyme 
Rxn cocktail: 1.7% (w/v)Glucose. 
0.17mM o-dianisidine, 10ul peroxidase 
enzyme, 10ul GOx 
Reaction stopped with H2SO4 
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http://www.sigmaaldrich.com/life-science/metabolomics/enzymatic-kits.html 
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Enzyme Assay of Glucose 
Oxidase (GOx) (Ionogel) 
0.17mM o-dianisidine in buffer,10µl 
peroxidase enzyme GOx ionogel 
0.17mM o-dianisidine in buffer,10ul 
peroxidase enzyme, GOx ionogel  
40µl of glucose (10% w/v) 
Reaction stopped with H2SO4 
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0.17mM o-dianisidine in buffer,10µl 
peroxidase enzyme, ionogel (-GOx) 
0.17mM o-dianisidine in buffer,10ul 
peroxidase enzyme, ionogel (-GOx) 
40µl of glucose (10% w/v) 
Reaction stopped with H2SO4 
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Glucose Oxidase Assay 
(GOx on ionogel) 
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Leaching  of Enzyme from Ionogel  
Day 1 
Day 4 
Enzyme Unit/ml  
            15µmol/min/ml 
             9.8µmol/min/ml 
Enzyme Unit/ml  
             7.6µmol/min/ml 
             3.6µmol/min/ml 
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Principle of Electrochemical 
Biosensors 
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Characterization of Ionogel for 
Electrochemical Determination 
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Electrochemical results 
of Ionogel 
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Conclusion 
•  Two ionogels: colorimetric and electrochemical. 
•  Colorimetric assay shows that the enzyme is active in ionogel. 
•  Electrochemical: Incorporated ferrocence and GOx into ionogel, 
results show a correlation between the enzyme in buffer and enzyme 
in ionogel. 
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Future Outlook 
•  Determination of the ‘life time’ of the enzyme. 
•  Optimisation of the electrochemical and colorimetric procedure. 
•  Integrate the assay onto a microfluidic chip. 
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